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ABSTRACT: 

PURPOSE: To make it possible to efficiently introduce an exciting light for 
fluorescent observation and a laser beam for optical tweezers onto a sample 
without using a dichroic mirror having special characteristics by taking the 
exciting light and the laser beam via respectively discrete wavelength 
discriminating means into an observation optical system. 

CONSTITUTION: The sample 1 is irradiated with the exciting light for 
vertical illuminating fluorescent observation via the first wavelength 
discriminating means, such as dichroic mirror DM1 arranged in the optical path 
of the observation optical system. Further, the sample 1 is irradiated with 
the laser beam for optical pincettes via the second wavelength discriminating 
means, such as dichroic mirror DM2 arranged in the optical path of the 
observation optical system. Namely, the exciting light for fluorescent 
observation is totally reflected by the first dichroic mirror DM1 and is 
introduced into the optical path for the observation optical system and the 
laser beam for optical pincettes is totally reflected by the second dichroic 
mirror DM2 and is introduced into the optical path for the observation optical 
system. The exciting light and the laser beam are introduced onto the sample 
via an objective lens. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] Especially this invention relates to the microscope equipped with the **** fluorescence 

lighting system and the photo pincette about a **** fluorescence microscope. 

[0002] 

[Description of the Prior Art] As the observation method of a microscope, the excitation light of the short 
wavelength from the light sources, such as a mercury lamp, is illuminated to the observation visual field field 
on a sample, and there is a **** fluorescence observational method which observes the fluorescence of long 
wave length emitted from a sample. With the dichroic mirror specifically arranged in the parallel flux of light 
optical path of the observation optical system from an objective lens to an expansion image, the excitation light 
of the short wavelength from a mercury lamp etc. is reflected, and the reflected light is illuminated in a sample 
through an objective lens. Moreover, the photo pincette method using the laser beam as a method of catching an 
object with detailed cell, chromosome, etc. optically is learned for recently. 

[0003] Hereafter, the principle of a photo pincette method is explained. A powerful laser beam is made to 
condense on a sample through an objective lens with big numerical aperture by the photo pincette method. At 
this time, refraction of a laser beam takes place in the interface of a bead and water by the difference in the 
refractive index between a minute body like [ in a sample (for example, a bead) ], and the solution of the 
circumference like water. A bead is optically caught near the condensing point of a laser beam using the 
moment force of acting on a bead by refraction of this laser beam. The body which can be caught can catch 
similarly the detailed body in an organism sample like a cell or a chromosome, without being restricted to a 
bead. Under a microscope, various application using the photo pincette method can be considered. 
[0004] In the conventional **** fluorescence microscope incorporating the photo pincette, incidence of the 
laser beam is carried out to a sample using the optical path of the excitation light irradiation optical system for 
irradiating the excitation light for **** fluorescence observation at a sample. That is, 2nd another dichroic 
mirror was formed into the optical path between the light source which supplies excitation light, and the 1st 
dichroic mirror arranged in the optical path of observation optical system, and the laser beam is incorporated in 
the optical path of excitation light irradiation optical system through this 2nd another dichroic mirror. 
[0005] 

(Problem(s) to be Solved by the Invention] In the above conventional **** fluorescence microscopes, while the 
1st dichroic mirror arranged in the optical path of observation optical system reflects both the light of short 
wavelength like excitation light, and the light of long wavelength like a laser beam, it is necessary to have the 
special property of penetrating the fluorescence from a sample. For example, when performing fluorescence 
observation using the UV exciting method, 340-390nm light (excitation light) and light (laser beam) 800nm or 
more are reflected, and the special property of penetrating 400-700nm light (fluorescence) must be given to the 
1st dichroic mirror. For this reason, manufacture of the 1st dichroic mirror will become difficult and a 
manufacturing cost will also become high. 

[0006] By the way, the filter cassette for which the excitation filter and the 1st dichroic mirror for choosing the 
wavelength of excitation light are exchangeable consists of conventional **** fluorescence microscopes into 
which the photo pincette is not built. And in changing the exciting method and performing **** fluorescence 
observation, it is exchanging the 1st dichroic mirror and the excitation filter in one by exchanging for a suitable 
filter cassette. 
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[0007] However, in the above conventional **** fluorescence microscopes, you have to arrange an excitation 
filter to the light source side of excitation light rather than the 2nd dichroic mirror. When following, for 
example, changing into other exciting methods, such as the UV exciting method to the B exciting method, and 
performing **** fluorescence observation, you have to exchange individually the 1st dichroic mirror and 
excilation filter which estranged mutually and have been arranged. Consequently, the composition of a 
microscope not only becomes complicated, but there was un-arranging [ that operability was also bad ]. 
[0008] this invention is made in view of the above-mentioned technical problem, and it aims at offering the 
**** fluorescence microscope in which a **** fluorescence observational method and a photo pincette method 
are possible, without using the dichroic mirror which has a special property. 
[0009] 

[Means for Solving the Problem] In order to solve the aforementioned technical problem, it sets to this 
invention. The excitation light irradiation optical system for irradiating the excitation light for **** 
fluorescence observation at a sample. The observation optical system for carrying out image formation of the 
fluorescence from the sample to the aforementioned excitation light through an objective lens, and observing 
the image of the aforementioned sample. In the **** fluorescence microscope equipped with the photo pincette 
means for condensing a laser beam in the predetermined position of the aforementioned sample, and catching 
the body in the aforementioned sample optically in the aforementioned predetermined position The 1st light 
source for the aforementioned excitation light irradiation optical system supplying the aforementioned 
excitation light, It has a lst-wave judgment means to lead the fluorescence from the aforementioned sample to 
the optical path of the aforementioned observation optical system while being arranged in the optical path of the 
aforementioned observation optical system and leading the excitation light from the 1st light source of the 
above to the aforementioned sample. The 2nd light source for the aforementioned photo pincette means 
supplying the aforementioned laser beam, It is arranged in the optical path of the aforementioned observation 
optical system, and while leading the laser beam from the 2nd light source of the above to the aforementioned 
sample, the **** fluorescence microscope characterized by having a 2nd-wave judgment means to lead the 
fluorescence from the aforementioned sample to the optical path of the aforementioned observation optical 
system is offered. 

[0010] According to the desirable mode of this invention, it has further the photography optical system which 
has a photography means for photoing the image of the aforementioned sample which the fluorescence taken 
out through the optical-path division means for being arranged in the optical path of the aforementioned 
observation optical system, and taking out a part of fluorescence from the aforementioned sample and this 
optical-path division means forms. 
[001 1] 

[Function] In the **** fluorescence microscope of this invention, while irradiating the excitation light for **** 
fluorescence observation at a sample through a lst-wave judgment means like the dichroic mirror arranged in 
the optical path of observation optical system, the laser beam for photo pincettes is irradiated at a sample 
through a 2nd-wave judgment means like another dichroic mirror arranged in the optical path of observation 
optical system. While carrying out total reflection of the excitation light for fluorescence observation with the 
1st dichroic mirror and specifically leading into the optical path of observation optical system, total reflection of 
the laser beam for photo pincettes is carried out with the 2nd dichroic mirror, and it leads into the optical path of 
observation optical system. 

[0012] in this way - without it uses the dichroic mirror which has a special property - the excitation light for 
fluorescence observation, and the laser beam for photo pincettes -- irradiation - it can lead on a sample through 
an objective lens efficiently Consequently, the output of the required laser beam for catching the detailed body 
in a sample optically can be suppressed to the minimum. Moreover, an optical-path division means like half 
prism can be arranged in the optical path of observation optical system, and the image of the sample which the 
fluorescence taken out through half prism forms can also be photoed by photography meanscs, such as a video 
camera. 
[0013] 

[Example] Hereafter, the example of this invention is explained based on an accompanying drawing. Drawin g J 
is drawing showing roughly the composition of the **** fluorescence microscope concerning the example of 
this invention. The equipment of illustration is a done-a handstand type microscope, and the objective lens 2 is 
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arranged at the lower part in drawing of the sample 1 which should be observed. And **** fluorescence 
lighting is performed from the lower part of this objective lens 2. Once being condensed with the collector lens 
12 and carrying out image formation of the flux of light from the light source 1 1 for **** fluorescence, 
incidence of it is carried out to a dichroic mirror DM 1 through a relay lens 13 and an excitation filter EX1 . 
[0014] In addition, field-diaphragm FS is arranged in the image formation position between the collector lens 
12 and a relay lens 13. Moreover, the dichroic mirror DM 1 is arranged in the parallel flux of light optical path 
of the relay lens system (3 3') of the observation optical system of a microscope. The flux of light for **** 
fluorescence reflected in the upper part in drawing by the dichroic mirror DM 1 illuminates the observation 
visual field field of a sample 1 through an objective lens 2. A sample 1 and field-diaphragm FS1 are in a 
conjugate position optically, and an observation visual field field is specified depending on the configuration 
and size of opening of field-diaphragm FS. 

[0015] In addition, in this example, the UV exciting method is used and an excitation filter EX1 has the 
properly penetrating, the light, i.e., the excitation light, whose wavelength is 340-390nm. On the other hand, 
wavelength reflects light 400nm or less, and a dichroic mirror DM 1 has the property which penetrates the light 
exceeding 400nm. Thus, the light source 1 1, the collector lens 12, field-diaphragm FS, the relay lens 13, the 
excitation filter EX1, the dichroic mirror DM 1, and the objective lens 2 constitute the excitation light 
irradiation optical system of a **** fluorescence microscope. 

[0016] In this way, the fluorescence to which wavelength exceeds 400nm among the fluorescence generated by 
the sample by which the excitation light from the light source 1 1 was irradiated penetrates the dichroic mirror 
DM 1 in a relay lens system (3 3 ! ), after being condensed with an objective lens 2. Furthermore, less than 400 
fluorescence is removed for wavelength through the barrier filter bus available 1 which penetrates the light 
which has the wavelength of 420nm or more, Thus, after a light detrimental to observation is removed, 
incidence of the fluorescence from a sample 1 is carried out to a mirror 4 through the half prism 1 5. And the 
light reflected in the mirror 4 by the method of the diagonal left in drawing forms the expansion image 5. 
[0017] Re-image formation of the light from the expansion image 5 is carried out through the relay lens system 
6 and prism 7, and an image 8 is formed, an image 8 - an ocular 9 minding - an observer's naked eye - it is 
observed by 10 Thus, an objective lens 2, a relay lens system (3 3'), a mirror 4, the relay lens system 6, prism 7, 
and the ocular 9 constitute the observation optical system of a microscope. In addition, the dichroic mirror DM 
1 for the UV exciting method in this example, an excitation filter EX1, and the spectral transmittance property 
of the barrier filter bus available 1 are shown in drawin g 2 . 

[001 8] As a drawin g 1 destructive line shows, the dichroic mirror DM 1 , the excitation filter EX 1, and the 
barrier filter bus available 1 form the exchangeable filter cassette FC to the optical path of observation optical 
system that it can insert freely in one. And this filter cassette FC is suitably exchanged for the filter cassette for 
[, such as for example, the B exciting method, the V exciting method, and the G exciting method, ] other 
exciting methods. Therefore, the method of exciting desired can be chosen with sufficient operability only by 
exchanging the filter cassette it can insert [ cassette ] freely in one to the optical path of observation optical 
system. 

[0019] for example, - B - excitation -- a method - using - a case -- a dichroic mirror - DM -- one - ' - an 
excitation filter - EX - one - ' and - the barrier - a filter - bus available - one -- ' - from - becoming - a 
filter - a cassette - FC - ' -- exchanging . Mere, wavelength reflects light 510nm or less, and dichroic mirror 
DMT has the property which penetrates the light exceeding 510nm. Moreover, excitation-filter EXT has the 
property which penetrates the excitation light whose wavelength is 410-460nm. Furthermore, barrier filter bus- 
available T has the property which penetrates the light which has the wavelength of 520nm or more, in addition 
- B - excitation - a method « ** - a filter - a cassette « FC - ' - constituting a dichroic mirror - DM - 
one - ' an excitation filter « EX - one -- ' - and - the barrier a filter - bus available - one - ' spectral 
transmittance - a property drawin g 3 - being shown . 

[0020] The **** fluorescence microscope of drawin g 1 is further equipped with the photo pincette means for 
catching the detailed body in a sample 1 optically. A photo pincette means has the NdYAG laser light source 14 
which emits the laser beam whose wavelength is 1064nm. Incidence of the laser beam from the light source 14 
is carried out to the dichroic mirror DM 2 arranged in the parallel flux of light optical path of the relay lens 
system (3 3') of observation optical system. A dichroic mirror DM 2 has the property of reflecting the light in 
which wavelength penetrates light 800nm or less, and wavelength exceeds 800nm so that the light may be 
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penetrated and infrared light may be reflected. Such a spectral transmittance property of a dichroic mirror DM 2 
is shown in drawin g 4 . 

[0021] The laser beam reflected in the upper part in drawing by the dichroic mirror DM 2 penetrates the barrier 
filter bus available 1 and a dichroic mirror DM 1, and they carry out incidence to an objective lens 2. It is 
condensed and the laser beam which carried out incidence to the objective lens 2 forms a laser spot in the 
predetermined position on a sample 1 . In this way, in the laser condensing neighborhood of a point, the minute 
body in a sample 1 can be optically caught by the photo pincette method. Thus, the laser light source 14, the 
dichroic mirror DM 2, and the objective lens 2 constitute the photo pincette means. 

[0022] Moreover, in this example, an optical-path division means like the half prism 15 is established into the 
optical path of observation optical system. Therefore, a part of fluorescence from a sample 1 is taken out from 
observation optical system through the half prism 15, and the taken-out fluorescence forms expansion image 5' 
of a sample 1. In this way, expansion image 5 1 of the sample 1 formed in the so-called side port can be photoed 
by photography meanses, such as a video camera which omitted illustration. 

[0023] In addition, in the above-mentioned example, although this invention is explained taking the case of a 
done-a handstand type microscope, this invention is applicable also to a common stood type microscope. 
Moreover, although the dichroic mirror DM 1 for fluorescence observation is arranged from the dichroic mirror 
DM 2 for photo pincettes in the above-mentioned example at the sample side, arrangement of these two dichroic 
mirrors may be reverse. Furthermore, although the above-mentioned example showed the composition which 
follows the UV exciting method as a **** fluorescence method, other suitable exciting methods can also be 
used. 

[0024] Moreover, the above-mentioned example shows the example using the dichroic mirror which reflects the 
dichroic mirror and laser beam which reflect excitation- light and penetrate fluorescence, and penetrates 
fluorescence. However, you may use the dichroic mirror which penetrates the dichroic mirror and laser beam 
which penetrate excitation light and reflect fluorescence, and reflects fluorescence. Moreover, it can replace 
with a dichroic mirror and a dichroic prism and other suitable wavelength judgment meanses can also be used. 
[0025] 

[Effect] As explained above, according to this invention, the excitation light for fluorescence observation and 
the laser beam for photo pincettes are incorporated in the optical path of observation optical system through a 
wavelength judgment means like a respectively individual dichroic mirror, therefore -- without it uses the 
dichroic mirror which has a special property - excitation light and a laser beam - irradiation - it can lead on a 
sample efficiently Consequently, the output of a laser beam can be suppressed to the minimum. Moreover, 
according to this invention, the filter cassette for which the excitation filter and dichroic mirror for fluorescence 
observation are exchangeable can be constituted, and fluorescence observation by the method of exciting 
desired can be performed with sufficient operability only by exchanging this filter cassette for the filter cassette 
for other exciting methods. 



[Translation done.] 
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